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ARITHMETIC. 

A and B traveling at uniform and stated rate, B turning twice, to find B’s 

A barn 20 feet square, standing i in a pasture, horee tied by a rope of 50 feet 

tied to a corner, find area of land grazed over. No. 98...... 2 cgay. wigd 170-171 
A chaise turning within a ring, to find the circumference. No. 85 ......... 11 
A man gained 3% on his money in July, lost 2% in August, what per cent. 

of his money July 1, is his money September 1. No.101.................. 267-268 
An interest-bearing note of $1000 with several indorsements, find amount 

A owes $6000, bearing 6% interest, debt to be paid in 6 equal payments,with 

certain other conditions, to find amount of each payment. No. 90 .. .... 186-138 
Debt of $20 paid in 11 monthly installments of $2 each, to find rate per cent. 

Find greatest number of inch balls placed in a box of given dimensions. No. 

Find principal of an interest- bearing note, nay mndis being made at different 
stated times, the final amount and the date when due being given. No. 88 104 
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Find 24 triangles containing 330 square yards. 
Income realized by U. S. 4% bonds at 105, sold after 6 years at 104. No. 94 171-173 
In what time will $4000 amount to $1534.96, 6% interest, payable annually. 

No. 97 
Number of acres in a square field, whose diagonal is 10 rods longer than the 

Stock bought at 4% discount, sold at 23% premium, brokerage in both cases, 

4%, net profit being $130, find investment. No. 100 gs 
300 cats kill 8300 rats in 300 minutes, how many cats will kill 100 rats in 100 

minutes. No. 99 

ALGEBRA. 

A Savings and Loan Company loaned out a certain sum under some particu- 

lar terms. The question is whether the Company sustains any loss. No.88 268-270 
A starts around a circular island at a certain rate, B,C, and D start at dif- 

ferent times at given rates in opposite directions, to find size of island, 

when they meet, ete. 
If, on the present electoral fade all electoral votes of ‘iets state are cast 

solid for one or the other candidates, find all — combinations for 273 

votes for winning candidate. Noe. 84. ; 
Of n persons, A gives to the others as mach as each one has, so B, C, ete. 

What had each at first. No. 79 

1 


Prove identities +52 
> 


Show 


(a,—a,)(a,—a,) .. (@;—@,) .. (@g—ay) 
.is 0, if r<n—1, —1, if r=n—1, and to 2a,, if r=n. No. 81 
105-106, 129-141 


Solution of two simultaneous equations by quadratics. 
Solve equation (62? No.77 
i 2 
+ y? +4217, 2° + No. 86. .. 
+ary=10, y? +ry=15. No. 78 
+y=8, y* +260. No. 88 
GEOMETRY. 

Area grazed over ” a horse tethered to a post on the circumference of a 
circle. No. 108. 

Bisectors, if two are iowa, the triangle is fesdecken. No. 85.... 

Bisectors of angles of opposite sides of inscribed quadrilateral cut sides at 
vertices of rhombus. No. 90 = 

To bisect a line without use of circle. No. 102..... 

Circle touching another internally, and a third with a radius, a mean pro- 
portional between radii, through point of contact, intersection parallel. 
No. 80.. 

Cirele tangent to three circles. No. 89 

Circle to be constructed, passing through two given points and touching a 
third. No. 98 


And — +3 + 
q 
301 
17 
203-205 “4 
227-229 
42-45 
87 
106-107 
173-174 
296 
108-109, 
143 
295 j 
18 
142-143 
@ 234 


312 


Cirele, to find point in semi-circumference, sum of distances to be a maxi- 
Escribed circles, radius of circle through centers of inscribed and two es- 
cribed circles equal to radius of circumscribed circle. No. 97............ 
Escribed circles, centers given, and centers of inscribed circles. Prove, etc. 
Extremities of base of triangle joined to extremities of arigle of squares 
Isosceles triangles described on three sides of triangle. No. 96............ 
Locus of point, when codrdinates are, as given. No. 83 ................... 
Locus of point, trisecting ares having common chords. No. 84.............. 
Locus of vertices of all right cones having same ellipse as base. No. 99.... 
Mountain, finding height of, angles of elevation and base being given No.93 
Parabola, at each point of which the rectangular hyperbola described of four 
pointic contact, locus of center equal parabola. No. 95 .........: Sisamteeke 
Quadrilateral, inscribed in circle. Prove AB.BC+AD.CD:AB.AD+BC.CD 


CALCULUS. 
Augur hole, bored through cylinder, find volume removed. No. 63........ 
Differential equation, given, to prove certain relations. No. 68............ 
Differential equation of third order, to solve. No. 71.............. 145-146, 
Differential equation, given, to solve. No. 75 
Differential equation, given, to solve. No. 76 
Drawbridge, across which, when moving, a man walks. No. 67............ 
Elliptic fence, to which a horse is tethered. No. 69........................ 
Integral, prove given, with conditions stated. No. 70...................... 
Integral, given, to solve. No. 73 ........... 
Park, forming parabolic segment. No. 72................... 
Pedal of bicycle, find equation of a point of. No. 77....... 
Rope, wound around a conical frustum, how far will a hawk fly unwinding 
String, wound spirally around a cone, distance a duck must swim through, 
MECHANICS. 
Ball, falling through center of earth, its motion similar to that of a pendu- 
Beam is suspended by | ropes from a horizontal support, angles to be found 
mate by the rapes and. support... 
Body, sliding from rest down a series of smooth inclined — final veloc- 
Conieal stick of timber, being depr coved i in a liquid ry given density, amount 
of ascent to be found. No. 67 .......... 
Cylindrical vessel, filled with water, resting on horizontal plane, find max- 
imum angle of elevation to which the plane must be raised. No. 64 ..... 
Distance from mid-point of a chord of parabola being constant. Locus of 
center of gravity of segments. No. 66...... 


231-234 


271-273 


19-20 
109 
109-110 
206-207 
46 


174-175 


87-89 
270-271 
175-176 


235-236 
236-237 
89-91 

111 
143-145 
207-208 


47-48 


46-47 


276-277 


149-150 


24 


238-239 
91 


209-213 


|| 
| 297 
45-46 
206 
| 141-142 
175 
175-176 
20-23 
110 
176 
298 
177 
237 
= 
238 


Disturbing force of Moon for any point on earth’s surface. No. 68.......... 
Elastic string, by which a body is suspended from a fixed point. Find 
depression of body, so that when let go, the ~ of suspension is 
Endless uniform chain, hanging over two small pegs, to aan that in a state 
of equilibrium a certain given relation prevails between distances of the 
vertices of the two catenaries, the length of the chain and angle of-incli- 
nation. No. 58 


Gold, a sphere of, whose density \ varies as square ot distance from center, 
how to be divided into three parts of equal value. No. 71. re Coens 
Homogenuous sphere, having given angular velocity and contracting by 
cooling, find angular velocity when radius is reduced to one-half. No. 75 
Intersection of two planes, over which a chord slides, find equasion of path 
Isosceles triangle of vertical plane and horisontel base, supported at each 
_ end, representing 3 rods joined together. A load is suspended at one ver- 
tex, find angles between sides and base on condition, that sum of weights 
of rods is a minimum. No. 64 .............. : 

Locus of center of gravity of all segments formed 7 chon. in . parabola. 
No 65 

Particle of mass moving, in circumference of ellipse in the constant rate, 
where it is held by attractive forces in the foci. No. 62. ei 

Radius of a sphere of given specific gravity, which will reat in fluid : varying 

Ratio of the two legs of a uniform and heavy right tr langle, being er 
from center of inscribed circle. No. 60.................eccaseees 

Spheres, three equally heavy, are placed on a rough ‘asvinaai and a Souteth: one 
on top of them. No. 55...... 

Velocity, to find so that water may ; spill it in swinging a pz pail with a rope. No.74 

Weight, supported by two props. No. 73 .. 

DIOPHANTINE ANALYSIS. 

Arrangements, greatest number of nine digits, all taken together, whose 3 
terminal figures shall be those of a square number under conditions set 
forth in the problems. No. 57 

Base of right triangle being 105, find all perpendicular and hy potenusus 1 to > fit 
it, such that their values shall be integers. No. 58...................0.04 

Jonsecutive numbers, four, whose sum=square, and sum of whose squares= 

Jubie proper fractions, two, whose product=square proper fraction. No. 66. 

Decomposing number, give methods of, into squares, cubes, biquadratic. 

Five numbers to be found, so ) that the product of any two +laxequere.. 

Four square numbers in arithmetical progression. No. 62.. 

General value for p in 4 p+1=sum of 2 squares. No. 68.................... 

Infinite series of prime, integral, rational, scalene trleingtee w here sides of 
every term are consecutive numbers. No. 61.............. “eee 

Integars, number of equal, and prime to it, show, ete. No. 56.............. 

Magie squares, whose sum=3m. No. 55 


Required to take from the proper key suitable material poy construct a 
‘nest’? of 10 or 15 prime, integral, rational trapeziums. No. 74.... 

Six positive numbers to be found, such that if each be diminished by five- 
half times the fifth power of this sum, the six remainders will be rational 

Sum of mth power -of all numbers less than P and prime. No. 59... 
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92-93 
275-276 
275 


111-112 


177-179 


148-149 

112-113 

113-114 
48-50 


300 
300 


93 
51-54 


215-216 
215 


279-301 
301 
180-181 
240-243 


150-152 
26 
25-26 

181-182 


114 
93-94 . 


|| 
239-240 
146-148 
179 


Show, that 1521 can be expressed in seven different ways as sum of three 
perfect squares. No. 75 
Two right triangles have same base which is mean proportional between the 
two perpendiculars, find general solution giving er. values for all the 
sides. No. 69 
x3 + y3 = 203 & 105489, find four positive integral valu. ‘No. 63. . 
AVERAGE AND PROBABILITY. 


Average area cut from a circle, from a point on the surface of which 2 lines 
are drawn to the circumference. No. 58 

Average area of a triangle, in which is a given point and a varideen point,the 
line through both divides triangle into a trapezium and a triangle. No. 64 

Average or of a point in the circumference of a cirele, rolling along a 
line. No.& 

Bag, i vai any number of balls, which may y be either black or white, 
one is drawn which is white, show that chance of drawing another white 
one is two-thirds. No. 62.. 

Chance that center of gravity of a lies inside a formed 3 
points taken at random within the triangle. No. 56 ; 

Chanee that, when a chord is drawn through 2 points in a circle, and a sec- 
ond chord through 2 other points, the quadrilateral formed by extremeties 
of the two chords contains center of circle. No. 57. 

Four points are taken at random within an ellipse, chance that they lotin a 
re-entrant quadrilateral. No. 60. 


MISCELLANEOUS 


Caustic by reflexion. No. 59... 156-157, 182-188, 
Chronometers, of three, one keeps true time, two others gain and lose, find 


true time, when hands of other two point out certain numbers. No. 638.... 

Conical bin of given dimensions is cut by a plane parallel to side and passing 
through center of base, how many bushels of wheat will it contain. No. 64 

Cusps of moon’s crescent: how long will they set synchronously, the latitude 
and declination of sun and moon being given. No. 54 and No. 56 .. .27-28, 

Multiply 64, is the esac legitimate, when both wae represent pure 
numbers. No. 55 .. 

North Latitude, the highest, | in which the sun will shine in at the north 
window of a building at least once a year. No. 53 ee ny 

Particle is placed very near the center of a circle, round the clieninferende 
of which n equal repulsive forces are symmetrically arranged, each force 
varying inversely as the mth power of its distances from particle, show re- 

sulting force, ete. No. 57. 

Path of projectile, moving with constant were is an inverted ‘catenary of 
equal strength. No. 65. , 

Product, the, of n numbers, each the s sum of 4 squares, may r be expressed-4 as 
sum of 4 squares in (48)"—1 different ways. No. 61. 

Shadow, the longest in winter at noon, of an upright is found to he: seven 
times as long as the shortest summer shadow of same object. No. 58 

Sun’s declination being given, in what latitude will it shine on north side of 
building during first half of forenoon, and on south side during the other 
half. No. 60. hoe 

Triangles, whose sides and median lines are  commensurable. NO. 

Tube of uniform cross section is bent into the form of a cycloid, equal quan- 
tities of fluids of different specific gravity are poured in at the two cusps, 
find distance of upper levels of fluids from vertex. No. 62 
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213-214 


115-116 


56-57 


152-154 


305 


244-245 


279-280 


116 


116-118 


302 


184 


155-156 


183-186 
58-59 


243-244 


314 
= 
| 
| 
} 
218 
54-55 
} 
| 
| 
| 
57-58 
26-28 
| 
= 
= 


